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The Early Nymphal Stages Tramea lacerata 
Hagen (Odonata: Libellulidae) 


Zoology Department, Tulane University, 
New Orleans 


July 1937, pair this species tandem was collected 
the Audubon Park Lagoon New Orleans. Immediately 
afterwards, the abdomen the female was squeezed gently and 
number eggs was obtained. balsam mount several 
eggs was made immediately. They were ovate with rather 
conspicuous tubercle shown fig. Maximum length was 
mm., maximum width was .32 mm. The color ranged from 
white yellow when first laid but two days later the eggs had 
become dark brown. 

The dishes containing eggs were placed beneath large glass 
dome above which 60-watt desk lamp burned continuously and 
were examined least once daily. July the first nymphs 
were noted and were placed individual containers. The 
pronymphal stage was not observed. The stage following the 
pronymph considered the first nymphal instar all that 
follows. The number nymphs reared through the various 
December this last individual died while the 10th instar. 

July 23, 1937, another pair was collected and eggs ob- 
tained described above. The dishes eggs were examined 
daily but this case they were left exposed and the desk lamp 
was not used. The first nymphs were noted July when 
were removed and placed individual caster cups. The 
pronymph was not observed. The number nymphs reared 
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through the various instars was: III(19), 
February both these last individuals died 
the 12th instar. 

All nymphs were kept caster cups until September when 
they were transferred finger bowls. The containers were 
cleaned six times during these rearings and fresh lagoon water 
added afterwards. Small amounts Azolla caroliniana, Lemna 
sp., Hydrocotyl sp., Utricularia sp. were usually present the 
containers. 

Immediately after hatching, material from Paramecium 
culture was added and the nymphs were observed capturing 
many the protozoans. Culex egg rafts were added shortly 
afterwards. the nymphs grew, mosquito larvae, amphipods, 
and small mayfly nymphs were given various combinations 
maximum three-day intervals. For the most part 
minimum two mosquito larvae were added each container 
daily. During 141-day interval (August 19), one 
nymph mosquito larvae, amphipods, mayfly nymphs. 
This diet was probably inadequate since living food was gen- 
erally absent each examination. Moreover appears quite 
meager compared with Calvert’s (1947) data food con- 
sumption Aeshna cyanea and Aeshna tuberculifera. 

Each container was examined daily and cast skins were im- 
mediately removed 70% alcohol. random series balsam 
mounts exuviae instars through VII was prepared. 
1937, observations and measurements the living material and 
few notes based dead individuals alcohol were recorded 
for instars through Measurements were from the dorsal 
aspect the living material except for the tarsi and antennae 
which were from the balsam mounts. The work was inter- 
rupted 1938 and the material not reéxamined until 1948 when 
all the skins alcohol were longer available. unfor- 
tunate that the following morphological data must based 
largely original notes which were not always consistent 
regarding the characters noted the various instars, and 
the random series balsam mounts. 
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DURATION INSTARS 


The incubation period for one group eggs was seven days 
(July 1-7) and for the second, five days (July 23-28). The 
duration the various instars days (instar, range, average 
parentheses) based combination the two groups 

Time data for the two individuals which died the 12th 
instar were: 1(2, III (8, IV(3, 4); V(3, 3); 
95). Thus the first individual reached the 12th instar 
after 158 days and the second after 192 days. 

This time lapse unusually long compared with most other 
rearings the Libellulinae. Warren (1915) reared Pantala 
101 days. Lamb (1925, 1929) reared the same species 
the 11th instar (penult) days. Nevin’s (1929) Sym- 
petrum vicinum transformed after instars 100 days. 
Bick (1941) reared Erythemis simplicicollis transformation 
after instars 113 days. the other hand, Calvert (1929) 
reared Nanothemis bella transformation after in- 
stars 674 1,037 days. However, believe that time 
data, especially for the later stages, cannot considered typical. 
Certainly the long duration later instars was due largely 
inadequate diet. 

There was usually considerable individual variation the 
duration any one instar even though all individuals were 
kept side side under apparently identical conditions light 
and temperature, and received similar amounts food. Such 
variation duration instars has been reported for nearly 
every anisopteran reared under laboratory conditions. seems 
clear that the number molts not accurate criterion for 
biologic age (see Calvert, 1929, pp. 246-249). Thus from the 
group eggs laid July 23, nymphs were alive days 
later these, were the 6th instar, the 5th, and 
the 4th. Fifty days later, were alive and were the 
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instar, the 9th, and the 7th. Seventy-five days later 
were alive, and were the 9th instar, and the 10th. 
After 100 days were alive and all were the 10th instar. 


GROWTH RATES AND SUPPOSED NUMBER NYMPHAL INSTARS 


Average measurements and growth rates based living indi- 
viduals are given table using the average growth rate 
for each part and assuming that growth would continue these 
rates, dimensions the later instars were calculated and are 
presented the bottom the table. These calculations may 
continued until the dimensions given various taxonomic 
descriptions the mature nymph are reached. Needham 
(1901), Garman (1927), Byers (1930) all give the 
total length 24, head width 7.5, abdominal length 14, abdominal 
width All these measurements would approximated 
different instars; total length XIV, head width XII, ab- 
dominal length abdominal width XIII. believe that 
complete rearings number individuals will show that the 
nymphal life varies between and instars and that several 
rather distinct size classes will represented the ultimate 
instar. 

spite the fact that the growth rates varied from instar 
instar and were not the same for various structures the 
same instar, impressed the fact that the average figure 
for all measurements was 1.27 for and that the same 
average figure was obtained previously for Erythemis simplici- 
collis (Bick, 1941). Moreover, Dr. Calvert’s (1929, 1934) 
average growth rates for Anax junius and for Nanothemis bella 
were 1.29 and 1.25 respectively. The overall average for these 
four rearings 1.27 which certainly approximates the Brooks 
(1.25) and the Przibram-Megusar (1.26) ratios. 


CONSTANT CHARACTERS 

Only very few characters were constant all instars. The 
body smooth, clean and light cream light tan color. 
least one dark band present femora, tibiae and antennae. 
The labium spoon shaped and the movable hook least 5-6 
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TABLE Average Measurements and Growth Rates 
for Eight Successive Instars 


Total Head Head Abd. Abd. 
Length Width Length Width Length 
mm. | GR |mm.| GR | mm.|} GR |mm.| GR | mm. | GR 

1.20 1.46 1.26 1.47 

1.19 1.21 1.17 1.17 

1.24 1.42 1.29 1.40 

1.25 1.24 1.27 1.34 

2.62 1.29 1.17 1.39 
1.34 1.26 1.25 1.29 

3.52 1.63 1.52 2.04 
1.23 1.21 1.28 1.28 

VII 4.35 2.07 .90 1.94 2.56 
1.24 1.24 1.23 1.27 

VIII 5.37 2.57 1.11 2.46 3.03 
Av.GR 1.24 1.29 1.25 1.32 

Calculated Sizes 

6.87 3.31 1.39 3.25 3.76 

8.79 4.27 1.74 4.29 4.66 

11.25 5.51 2.17 5.66 5.78 

14.40 2.71 7.47 7.17 

18.43 3.39 9.86 8.89 

XIV 23.59 11.02 

13.66 


times long the crenulations (or the teeth) the distal 
border the lateral lobe. The legs have two tarsal claws and 
least one forked seta the distal tip each tibia. Dorsal 
abdominal hooks are always absent. Inferior abdominal ap- 


pendages are acuminate, divergent, setose and always longer 
than the superiors. 
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SUMMARY NYMPHAL CHANGES 


The more salient changes are summarized table 
addition, the following should noted. 


Summary Nymphal Changes 


Absent. 
Present. 


Head: 


Antennal segments increase from and II, III, 
IV, and all later stages. Measurements indi- 
cate that the third segment gives rise divisions and 
but the increase from segments results from division 
the fifth most distal segment. This the same method 
which the seven-segmented condition was reached Ery- 
themis simplicicollis (Bick, 1941). However, differs from 
the data given Calvert (1934) for Anax junius, Lincoln 
(1940) for Aeshna tuberculifera, and the general statement 
Tillyard (1917). All these agree that the seven-segmented 
condition reached follows: the third segment gives rise 
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segments, but the increase from segments results 
from division the 6th most distal segment. 

There increase the number small dark antennal 
bands from two four II, five IV, VI, and six 
VII through 


Labium: 


Lateral setae increase from one nine IX. 

Mental setae increase from none one IX. 

Distal border lateral lobe (fig. rather deeply and 
irregularly toothed instars and II, crenulate III 
through and thereafter very slightly undulate. 

Setae distal border lateral lobe (fig. are absent 
and VII. They are first equally spaced but are not 
present every tooth. and there one large forked 
and one small forked seta (when viewed 430 each 
undulation, and VII the setae are either single, double 
triple each undulation and all are branched (fig. bed). 
know previous work describing such divided labial setae. 

Setae medial border lateral lobe are absent and 
II. small one appears near juncture with distal 
VII. contrast the setae the distal border these are 
always simple. 

Small setae dorsal surface near base lateral lobe were 
absent instars through III. single one was noted 
but not VI, and three were present VII. 

The distal margin the mentum (fig. very slightly 
arched the first instar and without setae. becomes pro- 
gressively more arched and elongate, and the setae become more 
numerous succeeding instars. the seventh instar least 
the larger these setae are branched when viewed 430 
(fig. 2a). know previous work describing divided setae 
this position. 
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Thorax: 


Wing buds appeared very minute projections. 
VII they were evident but neither extended beyond the seg- 
ment bearing them. they extended the third abdomi- 
nal segment and the fourth. 

There but one tarsal segment II, and 
two segmented and and thereafter three segmented. 
The increase from two three segments brought about 
division segment two. 

One three-branched was present the ventral sur- 
face the most distal portion each tibia the first instar. 
and III two are present beth pro and mesotibiae and 
one the metatibia. They are either three 
Thereafter minimum two, three four branched setae were 
present all tibiae. 

Divided tarsal setae were absent instars through VI. 
VII, one trifid and two bifid setae were noted the most 
proximal segment the metatarsus. 

There are three dark bands the femora through 
VII. VIII single dark band was noted the distal third 
and and there was only one narrow brown band the 
proximal portion. Dark bands were noted proximal and 
distal portions the tibiae through The tarsus first 
appeared dark tipped and remained through 


Abdomen: 


Lateral spines were first noted when they were 
barely discernible 100 very slight projections measuring 
.036 mm. segment They were much more obvious 
segment nine and measured .120 mm. they were 

following (1927) who has designated these divided 


structures setae and who utilized them separating Orthemis, Tramea, 
Erythrodiplax and Erythemis. 


EXPLANATION FIGURES 


Fig. Egg. Fig. Distal border right half mentum, instars 
through VII. Fig. Distal border left lateral lobe, instars 
through VII. are enlargements divided setae points 
and are more highly magnified than the above. 
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still very minute segment but were evident both eight 
and nine thereafter. was noted that after VII the spines 
segment nine extended almost the tip the inferior 
abdominal appendages and that both spines were dark tipped. 

Lateral abdominal appendages (cercoids) were first noted 
VII. They were the length the inferiors VIII, and 

Superior abdominal appendages were small 
like through III with prominent terminal setae. There- 
after, the proximal portion was quite wide and the appendage 
tapered acute tip. 

DISCUSSION 


The distinction between Tramea and Pantala nymphs fairly 
clear given Needham (1901), Garman (1927), Needham 
and Heywood (1929), Byers (1930), Wright and Peterson 
(1944). However, well consider the applicability 
certain these differences the early instars lacerata. 

usually stated that the teeth the distal border the 
lateral lobe are obsolete Tramea and deeply cut Pantala. 
However, instars through IV, the teeth can 
hardly considered obsolete. and they are deep, 
sharp-pointed and quite irregular. III and they are 
regular shape and similar fully mature Pantala but not 
deep. The crenulations are shallow and described for the 
fully mature Tramea only after VI. 1941 noted rather 
deep, irregular and sharp pointed teeth instars through III 
rather suspect that this progression from 
coarse irregular teeth smooth gently undulate distal border 
general trend which will found other Libellulinae, with 
further rearings. 

The character—4th antennal joint half long the 3d—is 
frequently used separate /acerata from other species. 
This character is, course, not usable instars and when 
the antenna segmented. III the antenna segmented 
and the 4th joint twice long the IV, when the 
antenna segmented, segments and are subequal. 
the antenna was segmented and the 4th joint was very slightly 
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shorter than the later instars the antenna segmented, 
and instars VI, VII, and VIII segments and are subequal. 
clear that this important antennal character can used 
with accuracy only for the fully mature nymphs. 
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The Discovery Archilestes grandis Eastern 
Pennsylvania (Odonata) 


While collecting specimens Cobbs Creek Park, Philadelphia, 
August 25th, noticed large member the suborder 
Zygoptera flying among growth blackberry (Rubus alle- 
gheniensis). captured the specimen and sent Dr. James 
Needham Cornell University for identification. in- 
formed that specimen was Archilestes grandis, form 
hitherto unknown this far east. Dr. Needham said that has 
been taken Arkansas, Kentucky, and Ohio, and very com- 
mon the west coast. Dr. Philip Calvert informed 
western Pennsylvania record, between McKeesport and Ver- 
sailles, Carsten Ahrens, News 46: 183, 
July 1935. 

The specimen captured the 25th was female. the 
next day, captured single male. more specimens were 
seen until the second week September. After that, the insect 
swarmed over square mile area. the 6th October, 
had reached the creek itself. first, the insect was found only 
around small ponds and springs. the 6th, Archilestes was 
still depositing eggs. the 16th, there were still number 
left, but they were all aged specimens. The markings the 
thorax were dark yellow and the eyes were dark blue. The 
males showed pruinosity the end segments the abdomen. 
The following week, there were adults left. 


Dated February 18, 1928. 


Thanks for your Libelluline paper. recent years, 
though, I’ve grown more and more suspicious phylogenies 
based venational characters—that is, I’m wondering how 
many times the same character has appeared independently. 
And I’m sorry too that haven’t bit faith the palaeon- 
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tological evidence date. Nor have much faith geographi- 
cal distribution. I’m sure the best shall ever able 
along morphological lines—and this, course, includes venation. 
especially “leary” the palaeontological conclusions 
based present material. told Kennedy once—just bit 
fragment and away they sail the wings 
the morning. And how all fits in, every fragment confirming 
every other fragment, it’s too good true. named 
Gomphine genus and Tillyard took one look 
and said was the most highly specialized Gomphine ever 
saw. Had turned fossil what would have been? 
God only knows—but think would have been whatever they 
needed fit with something else. the present time when 
systematists are nearly extinct, think some good generic mono- 
graphs dealing with what observable would fine thing. 


The above was made available through the kindness Dr. James 
Needham who writes: leaving volume Williamson’s personal 
letters with collection and library the Cornell University Depart- 
ment Entomology. They are full factual observations concerning 
many species Odonata and are some historical interest.” 


Rectification the Nomenclature Colias and 
Ochlodes (Lep.) 


There evidence that the generic name Colias 
was adopted the sense adjective Fabricius, the 
creator that genus. The old authors like Fabricius were 
accustomed baptize many genera and species after mytho- 
logical beings. the Greek mythology, the name Colias was 
attributed Aphrodite, and only secondarily her temple 
and promontory the respective part Attica (4). There 
course doubt about the feminine gender that name 
gen. plur. Similarly, the generic name 
Delias (Lep.) has not been derived from the adjective 
but the origin found the feminine substantive 
(gen. plur. which means ‘‘an inhabitant 
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The objection Mr. Allan (1) that termina- 
tion was often not masculine incorrect. 
Masculine ones are only nouns terminating -ias like 
kind tunny), whereas nouns with the suffix like 
are generally feminines. 

Mr. Townsend (5) takes task for the sentence 
the Greek adjective used substantive [abstract], takes 
the neuter gender rule (spaced the writer)”’ (cf. 3). 
confirmat regulam. number excep- 
tions known even from the above every student 
the Greek (e.g., adj. subst. have empha- 
sized, therefore, that the reference Thucydides 
regarded decisive the case Ochlodes (3). Now, Mr. 
Allan wishes consider the name Colias derived from 
the adjective and concludes logically that, were that 
rule useful, should write, e.g., Since 
the adjective consideration can used only connection 
with feminine noun (e.g., his criticism falls the 
ground. Naturally, the feminine adjectives like 
retain their gender when used substantively again. the 
other hand, there exist sometimes the corresponding masculine 
adjectives and probably also Mr. Allan’s 
examples (masc.) and (neut.) are, 
grammatically, monstrosities. Moreover, the adjective 
loses any meaning affinity with the yellow red when applied 
another substantive when (clay)—and Mr. Allan tries 
may noted that Gallician authors since Latreille, 1810, used 
for Colias the French name which feminine 
gender like (cf. Delias, f.) and (cf. Pieris, 
f.). 

According Mr. Townsend (5), Ochlodes translitera- 
may so. But, only one the three nouns proven 
the ancient literature (Thucydides): 
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SUMMARY 


The genders the generic names Colias and Ochlodes (both 
Lepidoptera: Pierididae and Hesperiidae respectively) must 
considered feminine (the former) and neuter (the 
latter). Accordingly, should write, for example, Colias 
crocea (instead croceus) and Ochlodes venatum (instead 
venata). The arguments Mr. Townsend (5) and Mr. 


Allan (1) are far from any power alter earlier conclu- 
sions (3). 
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Comments Dr. Paclt’s Views 


agree entirely with Dr. Paclt the matter Colias. 
fact the feminine gender that word strong that has 
attracted the word for from the usual neuter agree 
with it; instead 

the other hand entirely disagree the matter 
Ochlodes. Those Greek neuters, used with nouns, uni- 
versally formed abstracts: ‘‘the condition etc. 
When used actual objects, believe they took the normal 
gender the objects. the present case would naturally 
the classical gender (normally Latin), one would 
expect the masculine, agree with Papilio. should 
noted any case that the ancient and modern Greek words 
for butterfly are both feminine: and 
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Current Entomological Literature 


Under the above head it is intended to note papers received at the Academy of Natural 
Sciences of Philadelphia and the University of Pennsylvania, pertaining to the Entomology 
of the Americas (North and South), including Arachnida and Myriopoda. Articles irrele- 
vant to American entomology will not be noted; but contributions to anatomy, physiology 
and embryology of insects, however, whether relating to American or exotic species will 
be recorded. 

This list gives references of the year 1951 unless otherwise noted. Continued papers, 
with few exceptions, are recorded only at their first installment. 

For other records of general literature and for economic literature, see the Bibliog- 
raphy of Agriculture, Washington, and the Review of Applied Entomology, Series A, London. 
For records of papers on medical entomology see Review of Applied Entomology, Series B. 

Note: The figures within brackets [ ] refer to the journal in which the paper ap- 
peared, as numbered in the List of periodicals and serials published in our January and 
June issues. The number of the volume, and in some cases, the part, heft, &c. is followed 
by a colon (:). References to papers containing new forms or names not so stated in 
titles are followed by (*); if containing keqs are followed by (k); papers pertaining ex- 
clusively to Neotropical species, and not so indicated in the title, have the symbol (S). 

Papers published News are not listed. 


GENERAL— Anon.—Chile, Ist volume of: Scientific 
Institutions and scientists Latin America. Pp. 1-177. 
UNESCO, Montivideo, 1951 (Institutions, officers, publica- 
tions). Anon.—Revolutionary insect net 
Insect Collector, Ward’s Nat. Sci. Estab., Rochester 
Y.] No. ill. Baer, G—Ecology animal para- 
sites. Univ. Illinois Press, Urbana, 1951. Pp. 224. 
(Acarina, pp. 73-78; Insecta, pp. 78-94.) Dehusses, J.— 
Histoire applique Suisse avant 
phylloxerique. [Bull. Nat. 54: 80-100. 
dos Passos, F.—The entomological reminiscences 
William Henry Edwards. [45] 59: 129-86. Duncan, 
migration. Pp. 150. Samson Low, Mars- 
ton Co., London, 1946. Essig, the 
Pacific Coast Entomological Society. [60] 27: 97-120. 
Franklin, J.—Cranberry insects Massachusetts. 
Agr. Exp. Sta. No. 445, parts II-VII, 1950. 
Grandjean, F.—Les deux sortes temps 
Acad. Sci.] 233: 336-39 (evolution). Lloyd, C.— 
survey for grasshopper parasites temperate South 
America. [23] 83: 213-30. MacLagan, in- 
secticides and the balance nature. [53] 168: 360-62. 
breeding the housefly (Musca domestica). [New Zea- 
land Jour. Sci. Tech.] sec. 1-4. Tripp, K.—Wach- 
stumgesetze des Stammbaumes und die 
Suppl. 15: 91-93 (based Belemnite paleont.). 
Weis-Fogh, T.—August Krogh Meddel.] 
25: 435-45 (Portr., Bibl.). Wilde, A.—The bi-valve 


- 
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type insect feeding cage. [23] 83: 206-08. Williams, 
B.—Fundamental work the causes insect outbreak. 
(Report Ent. Dept.) Rothamstead Expt. Sta. Harpen- 
den, Report for 1950, pp. 90-93. 

ANATOMY, PHYSIOLOGY, MEDICAL—Allegret, 
—Retard nymphose chez Galleria mellonella aprés 
Acad. 233: 441-43. Arthur, capitulum and 
feeding mechanism Ixodes hexagonus Leach (Acarina). 
41: 66-81, ill. Arvy, spermatozoide Chryso- 
mela decemlineata Say. [Bull. Soc. Zool. 123: 7-10, 
ill., groupe chez Psyllipso- 
cus ramburi Selys (Psocoptera). Note preliminaire. Bull. 
Soc. Zool. 123: 80-83, 1948. Becker, Oeko- 
logie und Physiologie Kafer. [Z. angew. 
Ent.] 30: 104-18, 1944. und 
trage zur Embryonalentwicklung der Wintereier von Aphi- 
den. angew. Ent.] 29: 639-58, 1942. Bonnier, 
and Liining—Spontaneous and X-ray induced gynan- 
dromorphs Drosophila melanogaster. Lund| 
37: 469-87. Broadbent, L.—Aphid excretion. [68] 26: 
97-103. Busnel, Drilhon—Sur les pigments 
flaviniques pteriniques des Crustaces. [Bull. Soc. Zool. 
123: 141-88, 1948. Clements, N.—The urticating 
properties adult [68] 26: 104-08. 
Cooper, W.—C 
phasic precocity the male Mecopteran, 
89: 37-57. Day, F.—The mechanism secretion 
the salivary gland the cockroach Periplaneta ameri- 
cana (L.). [Austral. Jour. Sci. Res., Ser. 136-43, ill. 
Deroux-Stralla, anatomo-histologiques pre- 
liminaires une étude des mecanismes endocrines chez les 
odonates. [Bull. Soc. Zool. Fr.] 123: 31-36, ill., 1948. 
Deschamps, P.—Les sources les besoins eau quel- 
ques larves xylophages Soc. 
Zool. 123: 207-15, 1948. Dethier, limiting 
35: 55-65. Drees, Unter- 
suchungen instinktive Verhaltensweisen bei Salticiden 
(Araneae). [Zool. suppl. 15: 186-92. 
Grosmann—Ueber das zusammenleben von Holzwespen 
(Siricinae) mit Pilzen. [Z. angew. Ent.] 25: 647-80, 1939. 
Fritsch, H.—Zur Biologie von Cicindela maritima Latr. 
Suppl. 15: 296-304 (Behavior). H.— 


Die verschiedener die 
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Tracheen und seine Folgen. [Z. angew. Ent.] 26: 1-62, 
1939. O.—Hydrophysiologie der 
mente ihrem Aufbau. [Die 19: viii, 
1-299, ill. (Includes osmoregulation, respiration, etc., 
—Ueber Bildungsgleichheiten der Entwicklung epider- 
male Organe und die Entstehung des Nervensystems 
der Insekten, [Die Naturwiss.] 38: 335-36, ill. 
Honjo, Labyrinthversuche mit 
(Dermaptera). [Annot. Zool. Japon.] 21: 1942. 
Joly, endocrine rétro-cérébral larve 
dytique (Macrodytes marginalis). [Bull. Soc. Zool. Fr.] 
123: 196-200, 1948. Kloft, W.—Vergleichende Untersuch- 
ungen einigen Cocciden und Aphiden. [Zool. Anz.] 
Suppl. 15: 290-96 (host relationships, physiology of). Kich, 
A., Offhaus, Schwarz und Bandier—Symbiose- 
forschung und Medizin. Ein Beitrag zur Klarung des 
Wirkungsmechanismus des Vitamin-B-Komplexes, nebst 
einer kritischen Betrachtung zum “Vitamin T-Problem.” 
Naturwiss.] 38: 339-45. Lawson, A.—Structural 
features the oothecae certain species cockroaches 
(Blattidae). [5] 44: 269-85, ill. Leclercq, 
evidence nature pterinique des pigments jaunes des 
Hymenopteres adultes. [Bull. Ann. Soc. Ent. Belg.] 
64-74. Lecomte, sur les facteurs 
motivation chez Blatella germanica. [Bull. Soc. Zool. Fr.] 
groupe chez ver soie. [C. Acad. Sci.] 233: 445-47. 
Lenz, F.—Mittelbare Geschlechter-Findung bei Dipteren. 
Anz.] Suppl. 15: 285-89. Lindauer, M.—Die Tem- 
peraturregulierung der Bienen bei [Die 
Naturwiss.] 38: 308-09. gas and 
gynandromorph production Drosophila melanogaster. 
the metamorphosis and biology the genus Atricho- 
pogon (Dipt., Ceratop.) with remarks the evolution and 
taxonomy the genus. [Dan. Biol. Skr.] (6): 1-95, ill. 
Noirot, C.—Le développement des neutres chez les Termites 
superieurs (Termitidae). IV. sexe des diverses 
gories neurtes. [C. Acad. Sci.] 233: 447-49. Noland, 
cockroach Blatella germanica (L.). [5] 44: 184-88. Pier- 
antoni, U.—Die physiologische Symbiose der Termiten mit 
Flagellaten und Bakterien. [Die Naturwiss.] 38: 
ill. Possompes, B.—Les corpora cardiaca larve 
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Chironomus plumosus [Bull. Soc. Zool. 123: 202- 
06, ill., 1948. Les glandes endocrines post-cérébrales des 
Dipteres. III. Etude chez larve Tabanus sp. 
228-35. Technique d’ablation nerveux chez 
larve Calliphora erythrocephala. 1948. 
Rehm, E.—Ueber ein bisher unbekanntes Sinnesorgan der 
[Zool. Anz.] Suppl. 15: 112-16, ill. Reich- 
muth, W.—Reaktionsunterschiede bei Musca domestica 
und deren praktische Bedeutung. [Zool. Anz.] Suppl. 15: 
170-78. Rietschel, P.—Ueber die Zunahme der Gleicher- 
bigkeit durch Inzucht und Auslese bei der Honigbiene. 
angew. Ent.] 28: 571-83, 1942. Schatz, die 
Formbildung der bei Hitzemodifikationen und Muta- 
tionen von Drosophila melanogaster. [Biol. Zentralbl.] 
70: 305-53, ill. Schneider, und 
tion den des Puppenparsiten Brachmeryia 
euploeae Westm. (Chalcid.). [Z. angew. Ent.] 28: 211-28, 
ill., 1942. Schua, L.—Der des Wetters auf das 
Verhalten der Honigbienen. [Zool. Anz.] Suppl. 15: 183- 
86. Shima, T.—Die optomotorischen Reaktionen des Tau- 
menkafers. [Annot. Zool. 21: 125-35, 1942. Short, 
aspects the morphology the insect head 
seen Lepidoptera. [68] 26: 77-88. Smith, and 
Northcott—The effects the grasshopper, Melano- 
plus mexicanus mexicanus (Sauss.) (Orth.: Acrididae), 
varying the nitrogen content its food plant. [24] 29: 
297-304. Stellwag-Kittler, bei der 
Abtotung von Insekten durch Anz.] 
Suppl. 15: 305-09. Thompson, R.—The time factor 
biological control. [23] 83: 230-40. Thomsen, M.—Weis- 
mann’s ring and related organs the larvae Diptera. 
Biol. Skr.] (5): 1-32, pls. Tsuneki, K.—Ex- 
perimental analysis the sensory cues working the 
return the nest the Pompilidae (Solitary Hymenop- 
tera). [Annot. Zool. Japon.] 23: 75-84, 1950. Ulmann, 
Die regulatorische Bedeutung der 
das Gleichgewicht einer Art. Experimentalver- 
suche mit Culex pipiens autogenicus. [Z. angew. Ent.] 28: 
1-61, 1942. Waterhouse, F.—The occurrence barium 
and strontium insects. [Austral. Jour. Sci. Res., Ser. 
insect larvae. [53] 168: 340. Yutuc, M.—Observations 
the prevalence Tabanid flies and surra-transmission 
experiments. [Philipp. Sci.] 78: 379-88, ill., 1950. 
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ARACHNIDA AND MYRIOPODA—Arthur, R.— 
The bionomics Ixodes hexagonus Britain. [61] 41: 
82-90. (See also under Anatomy.) Causey, 
genera and species Chordeumoid millipeds the United 
States, and notes some established species. [63] 64: 
117-24. Chamberlin, new western millipeds. 
Nat. Hist. No. 87: 1-11. Chickering, M.—The 
Oonopidae Panama. [20] 106 (5): 207-45. Drees, 
(See under B.—On the 
longevity fasting ticks, Hyalomma savignyi Gerv. 
41: 63-65. Gertsch, American Linyphiid 
spiders. [2] No. 1514: 1-11, Hughes, M.—A gen- 
eral survey the Acari. Queckett Micr. Club] Ser. 
247-00, ill. Keifer, H.—Eriophyid studies, XVII. 
Bull. Calif. Dept. Agric.] 40: 93-104 (k), ill. Muma, 
arachnid order Solpugida the United States. 
Amer. Mus. Nat. (article 2): 35-141, ill. 
Oboussier, zur Biologie und Anatomie der 
Wohnungsmilben (Tyroglyph.). angew. Ent.] 26: 
253-96, ill., 1939. Petersen, B.—The tardigrade fauna 
Greenland. Gronland] 150 (5): 1-94. Radford, 
D.—Five new species mites (Acarina) parasitic 
bats (Chiroptera). [61] 41: 97-101, Two new genera 
parasitic mites (Acarina): Laelaptidae and Listrophori- 
dae. 102-04. Traub, and Evans—Two new 
species Trombiculindus Radford from North Burma. 
[5] 44: 262-68, ill. Willmann, C.—Ueber eigenartige Kopu- 
lationsorgane bei den der Gattung Veigaia 
(Acari). [Zool. Anz.] 147: 85-91, ill. Zapfe, 
Zool. Chilenas] (fasc. 3): 4-8 (Engl. summary). 


SMALLER ORDERS—Deroux-Stralla, D.—Odonata. 
(See under Anatomy.) Hopkins, E.—The scientific 
name for the fleas (Siphonaptera). [30] 84: 208-14. Judd, 
W.—Bird lice (Mallophaga) from Florida gallinule 
and Baird’s sandpiper. [Canad. Field. Nat.] 65: 120. 
Kéler, tiber die Gesammte Literature der 
Mallophagen. [Z. angew. Ent.] 25: 487-524, 1939. Mayo, 
K.—New western Ephemeroptera. II. [60] 27: 
25, ill. Penn, H.—Seasonal variation the adult size 
Pachydiplax longipennis (Burmeister) (Odonata). [5] 
44: 193-97. Pierantoni, (See under Anat- 
omy.) Prince, and Stark—Four new fleas 
the genus Dactylopsylla Jordan, 1929 (Siphonaptera). [60] 
27: 128-39, ill. Ross, H.—The caddisfly genus Ana- 
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gapetus (Trichoptera: Rhyacoph.). [60] 27: ill. 
Stralla, D.—Note sur présence larves d’odonates 
eau saumatres. [Bull. Soc. Zool. Fr.] 123: 11-13, 1948. 
Traub, and Hoff—Records and descriptions fleas 
from New Mexico (Siphonaptera). [2] No. 1530: 1-23, ill. 


ORTHOPTERA—Brown, S.—The stridulation 
Eremogryllus hammadae Kr. (Acrid.). [68] 26: 89-92, ill. 
Burtt, under Anatomy.) Lawson, A.—Oothe- 
cae. (See under Anatomy.) Liebermann, nueva 
especie Sinipta Stal, Bolivia, con algunas obser- 
vaciones acerca del género dentro 
subfamilia Acridinae. [An. Soc. Cien. Argentina] 152: 
3-17. C.—(See under General.) Smith and 
Northcott—(See under Anatomy.) Strohecker, F.— 
Three new species North American Orthoptera. [5] 
44: 169-72 (Gryllacr., Phasm.). 

HEMIPTERA—Beamer, H.—A new genus and two 
new species delphacine Fulgorids. [5] 44: ill. 
Beirne, nearctic species Oncopsis (Cicadell.). 
83: 185-94 (k*). Broadbent, under Anat- 
omy.) Kloft, W.—(See under Anatomy.) McKenzie, 
L.—Present status the Kuno scale, Lecanium kunoensis 
Kuwana, California Calif. Dept. 
40: 105-09. Phillips, annotated list 
Hemiptera inhabiting sour cherry orchards the Niagara 
peninsula, Ontario. [23] 83: 

LEPIDOPTERA—Bourogne, variation intraspé- 
cifique chez les [Rev. Frang. Lepid.] 13: 
65-77. Bradley, the family Arrhenophani- 
dae, with special reference the morphology the geni- 
talia, and descriptions one new genus and two new spe- 
cies. [30] ill. Brown, M.—Colorado Plebeius 
saepiolus. [5] Caruel, des formes 
aberrations Catalogue des [Rev. Franc. 
Lepid.] 13: 84-87. Clements, N.—(See under Anatomy.) 
Clarke, Gates—New species Olethreutidae from 
Argentina. [48] 41: 296-99, ill. dos Passos, F.—(See 
under General.) Henson, R.—Mass flights the spruce 
budworm. [23] 83: 240 (Choristoneura). Hopkins, 
E.—The gender the name Colias. [30] 84: 175-76. 
Leech, J.—Lepidoptera the island South Uist, 
outer Hebrides. Aug. 1950. [30] 84: 193-94. 
Legay, M.—(See under Anatomy.) Short, T.— 
(See under Anatomy.) Viette, types Tinéides 
Meyrick appartenant Muséum Paris. 108: 56: 
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81-90. Sur nomenclature des Eriocranidae. [Rev. Franc. 
43-44. Wood, W.—An annotated list lepi- 
dopterous larvae from commercial blueberry fields, Char- 
lotte County, [23] 83: 241-44. 


DIPTERA—Barretto, P.—Uma questao nomen- 
clatura: Phlebotomus Flebotomus. [Folia Clinica 
16: 199-202, 1950. Duas novas espécies brasi- 
lieros (Psych.). 143-49, ill. Freeborn, and 
Bohart—The mosquitoes California. [Bull. Cal. 
Insect Surv.] (2): 25-78, ill. Lane, J.—Neotropical Zy- 
gomia and Exechia (Mycetoph.). [Dusenia] ill. 
Lenz, F.—Mating. (See under Anatomy.) Maryon, M., 
Lee and Shute.—Experimental hybridization 
Anophles maculipennis var. atroparvus and quadrimacu- 
latus. [68] 26: 109-11. Nielsen, A.—Ceratopogonidae. 
(See under Anatomy.) Sailer, and Lienk—Blow 
flies (Calliphoridae) Alaska. [23] 83: 208-11. Thomsen, 
M.—(See under Anatomy.) Ulmann, E.—(See under Anat- 
omy.) Vaillant, premiers stades Liancalus virens 
Scop. (Dolichopodidae). [Bull. Soc. Zool. Fr.] 123: 
30, ill., 1948. Williams, W.—Observations the bi- 
nomics Culicoides tristriatulus Hoffman with notes 
alaskensis Wirth and other species Valdez, Alaska, 
summer 1949 (Heleidae). [5] 44: 173-83. Yutuc, M.— 
Tabanidae. (See under Anatomy.) 

COLEOPTERA—Arnett, H., Jr.—A preliminary key 
the neotropical genera Oedomeridae. [Col. Bull.] 
57-60. Becker, under Anatomy.) Bertrand, 
—Les larves aquatiques suceuses. [110] 64-74. Blake, 
H.—A revision the beetles the genus Myochrous. 
[71] 101: 1-64, ill. Cazier, Buprestidae 
north central Mexico. [2] No. 1526: 1-56 (k), ill. The 
Buprestidae the Bahama Islands, British West Indies. 
Ibid. No. 1517: The genera Chrysina and Plusiotis 
north central Mexico (Scarabiidae). No. 1516: 1-8. 
Dillon, and Lamiine tribe Gnomini 
(Ceramb.). [Philipp. Sci.] 79: 11-58, ill., 1950. Fritsch, 
H.—(See under Anatomy.) Gressitt, 
beetles from New Guinea and the south Pacific. 
(Cerambyc.). [5] 44: 201-12, ill. Hincks, D.—Dr. 
Franz Spaeth and the Cassidinae. [Col. Bull.] 55-57. 
California. [Bull. Cal. Insect Surv.] Mukerji, 
D.—Anatomy the larval stages the Bruchid beetle 
quadrimaculatus and the method emergence the larvae 
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from the egg shell. [Z. engew. Ent.] 25: 442-60, 1939. 
Papp, neue Cryptocephalus aus Columbien 
(Chrysom.). [Bol. Soc. Port, Cien. Nat.] Ser. vol. 
85-88, ill. Eine neue Euscelus-Art aus Columbien (Curc.). 
Bericht.] 13: 203-05. Some new Phytophaga from 
South America and India (Chrysom.). [Tijdschr. Ent.] 
93: 131-33, ill. neue Beitrage zur Kenntnis der 
Chrysomeliden-Fauna. Ent., Paris] 46: 11-16 (S*), 
1949. Verzeichnis der von Dr. Carl Fiedler beschriebenen 
(Sanderson, W.—The Phyllophaga Hispaniola 
(Scarab.). [20] 106 249-83, ill. Smith, 
the distribution Apion godmani Wagner (Curcul.). 
Bull.] 61-62. Wittmer, W.—Notas sinonimicas 
systematicas sobre Malacodermata nota). [An. Soc. 
Cien. Argent.] 151: 276-78. 


und Jancke—(See under 
Anatomy.) Bugbee, E.—New and described parasites 
the genus Eurytoma illiger from rose galls caused 
species from the cynipid genus Diplolepis Geoffrey. [5] 
44: 213-61. Costa Lima, novo Compsobracon 
(Braconid.). [Dusenia] 297-300, ill. Crosskey, W.— 
The morphology, taxonomy and biology the British 
Evanioidea [88] ill. Goetsch, W.—Ameisen- 
und Termiten-Studien Ischia, Capri und 
Jahrb. (Syst.)] 80: 64-98. K.—Ueber den Le- 
benslauf von Kolonien der roten Zool. 
Jahrb. 80: 27-63, ill. Hall, W.—Studies 
Pharaoh’s ant, Monomorium pharaonis (L.). External 
characters, size variation and cephalic ratios. [28] 87: 
217-21, ill. under Anatomy.) Lindauer, 
M.—(See under Anatomy.) Rehm, E.—(See under Anat- 
omy.) Rietschel, under Anatomy.) Rodd, 
the biology Australian Trigonalid wasp. 
338-40. Some observations the 
biology Stephanidae and Megalyridae. 341-46. 
Sabrosky, Acaulona peruviana Town- 
send. [65] Schneider, under Anatomy.) 
Schua, L.—(See under Anatomy.) Wallon, 
mutation dans comportement des abeilles domes- 
tiques. Soc. Roy. Zool. Belg.] 131: 179-84. Zikan, 
F.—Beitrage zur Kenntnis der Arten der Gattung Po- 
listes Latreille, 1802, nebst Beschreibung von neuen Arten. 
Dusenia] 225-36 (S). 
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EXCHANGES 


This column intended only for wants and exchanges, not for 
advertisements goods for sale services rendered. Notices 
not exceeding three lines free subscribers. 


These notices are continued long our limited space will allow; 
the new ones are added the end the column, and, only when 
necessary those the top (being longest in) are discontinued. 


Miridae species wanted, with locality labels, 
exchange for British species. Leston, F.R.E.S., Frognal 
Rise, London England. 


Wanted—Entomological microscope good condition; Spencer, 
Bausch Lomb, other standard make. David Shappirio, 4811 
17th St., N.W., Washington 11, 


Coleoptera—Large quantities Cicindelidae, Buprestidae, Lucanidae, 
Cerambycidae wanted exchange for all families Coleoptera from 
Ind. and Mo. Joseph Hayes, 1905 Pulaski Rd., Chicago 


American Sarcophagidae—wanted for identification. Dodge, 
291 Peachtree Street, Atlanta Georgia. 


German lepidopterist wishes correspond and receive live material 
(eggs and pupae) exchange for dried imagoes. Johannes Reichel, 
Koenigsberg, Krs. Wetzlar 16, Germany. 


For exchange—The periodic Cicada, septendecim. Desire 
espec. Papil., Sphing. Speyeria. Also Col., espec. Ceramb. Lucan. 
John Morris, 2704 Genesee St., Syracuse 


Cynipid and Itonidid galls—American species wanted; purchase 
exchange for British species. Fresh dried. Leatherdale, 
Old Woodstock, Oxford, England. 


Wanted—Reprints papers concerning insects taken Alaska for 
inclusion list Alaskan insects. Washburn, Alaska Experiment 
Station, Palmer, Alaska. 


Conopidae the World wanted. Will pay 10¢ $1.00 
and labelled specimens. Camras, 4407 Milwaukee Ave., Chicago 
30, Illinois. 


Blatchley Books for Sale 


Rhyncophora America, 1916, 682 pp., Paper ............ $4.00 
Orthoptera America, 1920, 784 pp., Paper 5.00 
Heteroptera America, 1926, 1116 pp., Cloth ............. 10.00 
Coleoptera Indiana, when available 50.00 


Address Librarian, Blatchley Nature Study Club, Noblesville, Indiana. 


INDEX VOLUME 


Indicates new genera, names, etc.) 


ALEXANDER, Doctor William Procter (1872-1951) 237 
H.—Notes the range extension Ade- 
jeania vexatrix (Diptera: Tachinidae Larvaevoridae) 


into Wyoming and British Columbia 192 
The early nymphal stages Tramea lacerata 

Hagen (Odonata: Libellulidae) .................... 293 
Borror, New records Maine dragonflies (Odo- 

Burnett, Review: Insect control chemicals ...... 291 
Byers, Some notes the Odonate fauna Moun- 


Cuao, note the persistence much- 
neglected primary antenodal cross vein the Order Odo- 


Some new dragonfly records for Kentucky (Odo- 
nests the wood rat, Neotoma micropus ............. 249 
from Nebraska (Lepidoptera: Hesperioidea) ......... 188 
Ferris, The discovery Archilestes grandis 
eastern Pennsylvania (Odonata) 304 


Corrections the paper “The male geni- 
talia Syrphus, Epistrophe and related genera” (Dip- 


Comments Dr. Paclt’s views ..... 307 
Review: Lépidoptéres Rhopalocéres Fran- 
Fraser, F.C. Outline new classification the Legion 


(317) 
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new species Misagria with redescription the genus 
(Odonata: 

(See under Ehrlich, R.) 

Records some Virginia Odonata ....... 109 

Gurney, Review: Classification the Blattaria 
indicated their wings 

Jupp, Correction reference Mantis religiosa 


Two new South American Aeshnidae 


fauna the Island Ceylon 
new African Microgomphus, and notes 

some Asiatic types (Odonata) 
NEEDHAM, Dr. Philip Powell Calvert (Saluta- 

new species Ophiogomphus (Odonata) .......... 
Notes the genus Aterpia Gn. Esia 

Heinr.) (Lepidoptera, Tortricidae) 276 
Rectification the nomenclature Colias and 

(See also under 

Introducing the insect 

Review: monograph the Collembola springtails 

the Pyrgomorphinae (Orthoptera: Acrididae) ........ 241 


Reun, Correction notes some aquatic in- 
sects the Brandywine Creek drainage, Chester County, 

new species Uroxys from Peru (Cole- 


102 
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pos Santos, Oligoclada calverti sp. 


St. Secondary sexual characters the legs 
105 
Sclerotizations the lateral body wall the 
nymphal abdomen Odonata 125 
Two notes Corduliine nymphs (Odonata: Libelluli- 
ScHMIEDER, R.G. Review: Atlas scale insects North 
The classifications animals ............... 
H.G. (See under Shenefelt, D.) 
STANNARD, The second species Psectothrips 
Biological notes two species Chry- 
The hibernation Bombus impatiens 
Cresson (Hymenoptera: Bombidae) 115 
Sympetrum semicinctum (Say) and its 


Warp, Description new species Anoplura 
(Lemurphthirus verruculosus) from Madagascar lemur 190 


GENERAL SUBJECTS Current entomological 

Calvert, P., Bibliography 49, 87, 116, 141, 168, 
195, 226, 252, 279, 308 


Salutatory statement ...... Current literature, list titles 
Chrysopidae, biology ........ 224 referred number ..56, 193 
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Davis, Wm. T., the life 
Entomological Society Can- 


Growth rates dragonfly 

293 
Hibernation Bombus impa- 


June beetles, habits and broods 219 
Ninth International Congress. 150 
Nomenclature, Notice pro- 
posed suspension rules 278 
Procter, Dr. William (obitu- 
Secondary sexual characters 


OBITUARY NOTICES 


PERSONALS 
REVIEWS 


monograph the collem- 
bola springtail insects 


New York State .......... 291 
Atlas scale insects ........ 
Biology Drosophila ....... 


Classification the Blattaria 
indicated their wings 202 
Insect control chemicals 291 


Introducing the insect ....... 
Rhopalocéres 
....... 178 
123 
151 
The classification animals 
The mayflies Florida ..... 


Wasmann Journal Biology. 179 


GEOGRAPHICAL 
DISTRIBUTION 
British Columbia: Dipt. ..... 192 
British Guiana: Odon. ...... 
California: Odon. .......... 161 
Honduras: Thysanopt. ...... 248 
Kentucky: Odon. ........... 181 
Madagascar: Anoplura ..... 190 
188 
North Carolina: Odon. ...... 
160 
Pennsylvania: Odon. ........ 

Pennsylvania: Ephem. 138; 

Odon. 138; Trich. ......... 139 
Peru: Col. 139, 167; Odon. 
Virginia: Odon. ......... 109, 164 
Wyoming: Dipt. ............ 192 

COLEOPTERA 

Uroxys ...... 139, 167 
Phyllophaga, habits and 

DIPTERA 

altissima, Epistrophe ........ 217 
Biology 

Epistrophe, Corrections pa- 

per male genitalia ...... 217 
remigis, Epistrophe ......... 217 
vexatrix, Adejeania, range 

and Br. Col. ........ 192 

HEMIPTERA 


Ixii, 


HOMOPTERA 


helichrysi, Aphis and Chrysopa 225 
Pseudococcidae, Atlas (re- 


HYMENOPTERA 
Bombus impatiens hibernation 115 
Mieren (Ants), Review ..... 122 
LEPIDOPTERA 
Aterpia Gn., notes ........ 276 
Colias, gender ........... 305 

Conspicua 
Esia Heinr. syn. Aterpia 276 
Lepidopterist’s Society ...... 
Ochlodes, gender ......... 305 
ODONATA 
alpestris, Somatochlora ...... 265 
arctica, Somatochlora ....... 265 
bimaculata, Epitheca ........ 273 


Calvert, P., Bibliography 


Salutatory statement ...... 
calverti,* Misagria .......... 
calverti,* Neuraeschna ....... 
Oligoclada ........ 135 


camerunensis,* Microgomphus. 
Ceylon fauna, derivation ..... 
Corduliine nymphs .......... 265 
edmundo,* Ophiogomphus ... 
grandis, Archilestes Penn- 


304 
Growth rate nymphs ..... 293 
inarmata,* Neuraeschna ..... 
Kentucky list with notes ..... 181 
lacerata, Tramea ........... 293 
Legion, new 

classification ........... 
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Lestini, superf., keys genera 
Maine dragonflies, New rec- 


209 
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